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L4: Entry 3 of 3 pil uspT 

nie ' UbPT Nov 7, 1989 

DOCUMENT- IDENTIFIER : US 4 8 79214 A 

TITLE : Differentiation of nucleic acid segments on the basis of nucleotide differences 

Brief Summary Paragraph Right (7) * 

then appropriately incubated with ?h?™^ ? J • he h y bridize <* duplex of DNA is 

duplexes between probe and Lratt * riCtl ° n for th *t site. Only paired 

to the site on the DNA beina an*iw~T%« * ! ■ eir J unctl °n corresponds 

hybridized to the DNA beina analv^rt * station. These oligonucleotides are then 

SSSSjSi'SiS oligo^ucleotxdrproSes in can d be ^ J*?*- 1 " the ^ Probe . Thus, 
mutations, but ?hey I^t S Sed^rJSvVSnMf"" 7 * pecific ' known 

mutations. generally to identify previously undetected 

Brief Sum mary Paragraph Right (8) : 

In the technique described in Mundy, u S Pat No a crc -m 

be detected by first hybridizina * iJL,'* ™™ \ ' ' 127 ' s P eciflc mutations can 
order to fon/a hybrid in wnic^the 1 !^ oftnT^ k° ^ nUCleic acid in 

specific base being analyzed Then 1 ma ™f P ^ 1S P osltion ed adjacent to the 

analog, such as a thiSleotidP ^ \E V 0 }^*** " used to add a nucleotide 
complementary to \ne specific hJU ^ S ^ and ' bUt ° nly if the analo 9 ^ 

Brief Sum mary Paragraph Right (9) * 

Sl^'betw^^ be "tu-iad by forming a 

the heteroduplex at points where the seauencP. Sf* P I mismatch es will occur within 

dev5I ^^^^4i^^ CWcaTprobeTfoJ mS^ ^ meth ° dS been 

specifically react with those atoms i n th I k= pr ° bes f or mismatches exist that 

see, e.g., Lvack, et al Proc NatJ Acad E< Y inVolved in hydrogen bonding, 
al., Proc. Natl. Acad. Sci . US .A 85 • 4^97^4401 (19flfl) Th : 58 6 - 590 (1986); Cotton, It 
are susceptible to chemical cleavage whereas a H ^ Really altered sites 

Problems with this technique inclule i i f f ^ ? UpleX iS n0t " 

\±) toxicity of the chemical reagents and (ii) 
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efficiency of much less than 100% for the reactions with unpaired bases. Another 
approach to mismatch detection is based upon the ability of certain nucleases to 
recognize and cleave these sites. S.sub.l nuclease and RNase A have been shown 
effective in mismatch detection and cleavage, see, e.g., Shenk, et al Proc Natl 
Acad^ sci U^S.A. 72:989-993 (1975); Myers 9 et al . , Science 230:1242-1246 U985) 
KSriT^ci 68 * 'T 6 !; h ° we ^r, cleaves at all possible mismatched base pairs 
^"iSiri^n^Si;.^™^ aSSOCiated with cleavage at perfectly 

Brief Summary Paragraph Right (10) : 

U.S. A 80 .1579-1583 (1983), have demonstrated that mismatched base pairs within a 
heteroduplex alter its melting properties with respect to a perfectly paired 
h|mo|u£lex. These altered melting properties can be observed electrophoretically on a 
gel containing an exponential gradient of denaturant . A serious drawback to this 

rthe^nabuS o 'this^ ? ■ ^ these gels . Lo?her problem 

is the inability of this technique to detect uniformly all ba se pair mismatches along 

con^nt 5 1 thfh^te fo/ h 1 P ower of these gels is reduce d with increaling ol 

nS^t-h heteroduplex, and thus mutations in a GC-rich domain are more difficult 
to detect than mutations in a domain with a lower GC content. 

Brief Summary Paragraph Right (11) : 

afBS^SL^n^-H ? r ° CeS ! described in Proudfoot, et al . , Science 209:1329-1336 
characterize DNA ^ t0 ^ the structu ^ of RNA and also has been used to 

f 6 26 see ' e -?' Engelke, et al . , Proc. Natl. Acad. Sci. U.S.A. 85:544-548 

tlllV,^ Pr °n^ S C ° nsists of hybridizing a labeled oligonucleotide primer to a 

^Sn^ ° r ^ USin9 3 ° NA P ol ^HsT^d deLynucleoBide P triJhosphlte. 

to extend the primer to the 5' end of the template. The labeled primer extension 
product is then fractionated on the basis of size, usualTy^le^^hores? Srough 
a denaturing polyacrylamide gel. When used to compare homologous DNA segment this 
process can detect differences due to nucleotide insertion or deletion Because site 
xs the sole criterion used to characterize the primer extension product this meKod 
cannot detect differences due to nucleotide substitution. Product, this method 

Brief Summary Paragraph Right (39) : 

detected ^AnTZtZ^ T^ 1 ^ ° f the ^ nthesized strands, the strands must be 
detected. Any method used to detect nucleic acid can be used to detect the synthesized 
nr^r 8 .^ 11 ^ 1111119 mobilit y:^ifting nucleotide analogs. One method is to perform "he 
are KbeW bv°^^^ tl0n With * labeled P rimer - typically, oligonucleotide primer s 
repo rter rL L ^ 9 a . re ? orter to the 5' end of the oligonucleotide. This 
reporter can be a radioactive isotope; a group that takes part in an enzyme or 

bio?in SC S t °" Ch E mi i U f ne8 S e e t reaction <- or some other small molecule? s^ch as 

l ht Can be ^tected by a convenient method. Alternatively, labeling can be 
performed by incorporating reporter -tagged nucleotides into the synthesized strands as 

e Hdf J I 8126 '-/ 116 reP ° rter C3n be attaCh6d either to a mobility-shifting 
nucleotide analog or to one of the other nucleotides used as substrates in the 

ca^bHse'd 1 to llSef t S i Zed T ^ " ^ ^ type ° f -porters used to laSe^rimers 
can be used to label the nucleotide substrates. Another method of detectiolTentails 
hybridizing a reporter - labeled probe to the synthesized strands after the size 
fractionation step, as in the Southern blot procedure. 

Detailed Description Paragraph Right (6) : 
Next, the triethylammonium salt of 

5 - ( ( Bio-Jc-Jp3) S5 eXa ;?S a «i d0) ) ■ 1 -^°^yl ) - 2 ' "deoxycytidine 5 ■ -triphosphate, 
, ,° * c A P 3 ' dc TP, ##STR5## was prepared from 5- (3-amino-l-propynyl) -2 • -deoxvcvtidi 

(30 umS? SP at n' 5 " 1 (A ^ )dCTP - 5-(3-Amino-l-propynyl)- 2 .-deoxycy?idine s> -t ptoSf 

(30 umol) was dissolved in 1 M aaueous TEAB dH 7 g / fin n m„ n ^ ^^ospnace 

6-(biotinamido)-hexanoate Na sal? <£ec™emEa ICo. ^Rockf^ ifl*™?*™^ 1 

as elu^ed^h flLetr gradi ent "^of TEAB^ . i] ° fro ~ 7^ £ tVl %T 

mni^^T ^ C - 100 mWhr ' colle ^ing fractions every 3 min The eluent was 
7£ 7 abS °f bance at 270 nm - *» d the fractions corresponding to the second D eak 
(#22-33) were pooled, stripped, and co-evaporated (2x) with^thanol TnfresJdue was 
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subjected to reverse phase chromatography (Baker 7025-00) on a column (1 times 8 cm) 
poured in acetomtrile/l M aqueous TEAB, P H 7 . 6 . The column was eluted with a sten 
gradient of acetonitrile/1 M TEAB, pH 7.6, (0-30% acetonitrile? pi i 

fraction/step) The fractions were assayed by HPLC on a reverse phase coluZ under' 

firsf ^srronow^h US f ^ ab ° Ve Ration. Starting mater"l etted 

first (#2-6) followed by the product (#7-11). The product fractions were noolert 

coe^fLl^rof^rir^Isi 2 ^ 6than01 " The " ield ' ".uSnT-n^or^oS' 

coetticient of 10,100 at 295.5 nm, was 10.5 umol (35%). HPLC on Zorbax SAX and on 

reverse phase showed the material to be >99% pure. The su D 1 1- 2 , 7, ! X> 
spectra are fully consistent with the title structure P UP ' 31 P " NMR 
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L4 : Entry 2 of 3 p-n«. ttqdt 

tile. USPT Aug 18/ 1998 

DOCUMENT- IDENTIFIER: US 5795976 A 

TITLE: Detection of nucleic acid heteroduplex molecules by denaturing hiqh-perf ormance 
liquid chromatography and methods for comparative sequencing 9 performance 

Abstract Paragraph Left (1) • 

earned out under conditions effective to at least partially denature the " 9 13 

heteroduplexes (e.g., thermal or chemical denaturing) resulting in the separation of 
bu? £t e £ffged' X to i f c r ° m th % hQmodu P^^s . The methol has many appncaUonfinc uSing, 
evolu^ionarv ^nS?^ T"^ 1 ^ n ^ leiC 3Cid se( J uen cing, linkage analysis, 
^tic^Lr^^^ ° f ^--causing gene mutations, 

Brief Summary Paragraph Right (1) : 

Chromatography, for use in detecting mutations and tor comparative DNAslquenc^g . 

Brief Summary Paragraph Right (11) : 

Presently used methods for screening for polymorphic sites w^hin a aene <n clr H P BHa « 
exolo a r^' ch r iCal . CleaVa9e ' denaturing' gradient gel elect^horesis These methods 
s^ences CteriStlCS ° f mismatched l-terp^lexes formed between norm2 and mu^nt 

Brief Summary Paragraph Right (14) • 

si.:- °„ 4 ^^^*"^^^«^t^^ 

rates along the gel, thereby allowing detection of a polymorphic site, if present 
Brief Summary Paragraph Right (17) : 

The ligase-mediated method for detecting mutations makes use of the fact that the endc 

^Sing^T^ ° f DN ?. mUSt be £XaCtly ali 9 ned for DNA ^se to join tnlt In 
utilizing this technique, oligonucleotides complementary to the target seouence J^n 

ligase from acting and can readily be detected. surricient to prevent the 

Brief Summary Paragraph Right (19) • 

^tlT/tclaZl^^ separating heteroduplex and h^ T i w 

chromatography in the separation mLhoH = 3 T*^ 6 usin 9 high performance liquid 
homodupl L nucleic acid moS,n^ m f h °d a mixture containing both heteroduplex and 
The sample mixture Is taTn eluttl wit^a mobi^ 'to* 1 ™*? — e-phase support. 

-^S^oV^S and results in the 
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Brief Summary Paragraph Right (23) : 

At least partial denaturation of heteroduplex molecules can be carried out several 
ways including the following. Temperatures for carrying out the separation method of 
the invention are typically between about 50. degree, and 70. degree. C, preferably 

carried tuTl t. ^ ' ' d °?™ ' C ' In * P^^ed embodiment, the separation is 
carried out at 56. degree. C. Alternatively, in carrying out a separation of GC-rich 
preferred homodu P lex molecules, a higher temperature (e.g , 64. degree C ) is 

Brief Summary Paragraph Right (24) : 

Alternately, sample elution is carried out under pH conditions effective to at least 
partially denature the heteroduplex molecules. In such cases, a lower column 
temperature less than about 65. degree. C. may be sufficient for the separation of the 
heterodupl ex and homoduplexes molecules in the sample. 

Brief Summary Paragraph Right (26) : 

In one particular embodiment of the present method, homoduplex and heterod upl px 
molecules ma mixture are separated by applying the mixture to a C-18 alkylate d 
moJT^ y T e - d ™ y benzene copolymer stationary support and eluting the mixture with a 
mobile phase containing triethylammonium acetate as the ion-pairing reagent and 
acetonitnle as the organic solvent at a temperature between about 
50. degree. -65 .degree. C. 

Brief Summary Paragraph Right (27) : 

alternate embodiment , the homoduplex and heteroduplex molecules contained in the 
mixture are amplified using the polymerase chain reaction and the amplified Sna 
molecules are denatured and renatured to form a mixture of heteroduplex and h omodunW 
molecules prior to carrying out the separation method of th e invention. nomodu P lex 

Brief Summary Paragraph Right (30) : 

i^o^t SCl ° S ? d iS / meth ° d f ° r com Parative DNA sequencing in which potentially all 
possible nucleotide mismatches and insertion/deletions within selec? amplified Sna 
fragments obtained from multiple animal or human subjects can be detected inthe 
context of the present invention, comparative DNA sequencing is carried out bv 
mulMnTr 9 £ NA , SamP ir' fc y? icall y U P to at least about 1.5 kb in length, obtained from 
I P iL ]SC S : ^ am P lified DNA fragments are then surveyed, either individual^ 
i C ° nta ^ nin9 , up to about 10 samples, for the presence or absence of 7 
th^gSnrinv ent 1 ^'^ h ^ h P«*>rmance liquid chromatography method of 

Brief Summary Paragraph Right (31) : 

reanneir^L^L 8 ^ 168 '-^ 6 am P^ ified DNA fragments are denatured and allowed to 
ItZrt al \ The resultin 9 mixture of DNA fragments is then applied to a stationary 
reverse-phase support. The sample mixture is eluted with a mobile phase containing an 
ion-pairing reagent and an organic solvent. Sample elution is carried out under " 
conditions effective to at least partially denature any heterodupl exes present in the 
sample and results in the detection of any heteroduplex molecule^ S£f a ?"5 £ ^ e 
sample. The detection of >_ heteroduplex indicates the presence of a base pair mismatch 
and/or an insertion/deletion in the sample fragment (s) mismatch 

Brief Summary Paragraph Right (32) : 

ru^w a ^ S YV hiCh ° nly homodu P lexes are observed during the sample screening, 
lS?™ f andard se <? u encing is not required since the sequence is monomorphic (i e 
»™°? P 01 ^ 0 ^ 111 ^ 31 ^) in all subjects compared. In utilizing the method of the 

tS"?ori n ISSi??i H nlY th °r. DNA fra 9 ments identified as heterodupl exes , and 
therefore identified as containing at least one polymorphi c site, are the n seauenced 
by conventional methods to characterize the observed polymorphisms"" sequenced 

Drawing Description Paragraph Right (5) : 

frLJni^ 3 S ? eme i l lustratin 9 the mixing of two different double-stranded DNA 

fragments, subsequent denaturing, and reannealing to produce both homoduplex (2 

species) and heteroduplex (2 species) products; homoduplex (2 

Drawing Description Paragraph Right (6) : 

FIGS. 6A-6C are IP-RP-HPLC chromatograms illustrating the detection at 50. degree. C. 



2of 15 



Record Display Form http://westbr S :8002^in/gate.exe?f^DOCl&...&ESNAME=KWIC&p_doc_l=PTFKWIC&TOTAL_REC=3 

»homo 2 G 9 209" e (?^ r ^ 0dUP ^ X "?: omo - A - 209 " <™. 6A), a 209-base pair homoduplex 
homo-G-209 (FIG. 6B) , and a chromatogram of the hybrids formed after mixina 

Drawing Description Paragraph Right (8) : 

n F fL 8 J;!V re IP;RP;HPLC chromatograms illustrating the detection (at 56 degree C ) 
Drawing Description Paragraph Right (9) • 

FIG 9A-9C are IP-RP-HPLC chromatograms of each of two PCR-amplif ied 1-kilobase 
. homoduplexes , "homo-A-lkb» (FIG. 9A) and "homo-G-lkb" (FIG . 9B) . FIG 9C illustrates 

£LtT»l XOn ' at 56 - de ^ ee i C - ° f two 1-kilobase heteroduplexes, each containing a 
sangle base-p ai r mxsmatch, in a mixture also contai ning twoYkilo base homodu^exls t 

Drawing Description Paragraph Right (10) • 

FIG 10-10C are IP-RP-HPLC chromatograms illustrating the separation of 209-base Mir 
homoduplex es from 209-base pair het eroduple xes as a function^ coELnS texture 

Drawing Description Paragraph Right (12) • 

FIGS^ 12A-C are IP-RP-HPLC chromatograms of each of two PCR-amplif ied 1 5-kilobase 
homoduplexes (FIGS . 12A and 12B) and the detection, at pH 7.5, of two M-kilobase 
h eteroduplexes ^ each containing a single base-pair mismatch (FIG S);*anS 

Drawing D escription Paragraph Right (13) : 

FIGS. 13A-13E are IP-RP-HPLC chromatograms of a segment of the beta a inh,n „„„ 

^=%-^^ 

D etailed Description Paragraph Right (3) : 

<^-fL^j^^ column in the prese nce Qt a q n i^pairiS r^lgint. 

Detailed Description Paragraph Right (7) • 

P ^* in ? n eV n rSe ^ haSe high perfo ™a nce liquid chromatography (IP-RP-HPLC)" refers 

Detailed Description Paragraph Right (10) • 

"H omoduplex molecules" are typically composed of two complementary DNA strands. 
Detailed Description Paragraph Right (11) ■ 

rSnSt^of^he'^s'T 1 definiti ° n of duplex and hegeroSS^l^T. 
TVoicallS ?n \ • h P res f nt . lnventl °n, is apparent from the results presented below 
s^anSs Y (L „ a h mixed P^lation of homoduplex and heteroduplex molecules, for shorter 

Sc2S32 ^'^t^MSS.: Ind a where U Sese°L?ra le ° tideS " 

heteroduplexes 7 ? air eci-com P lementary sequences. Indels can occur in 
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Detailed Description Paragraph Right (12) ■ 
"Base-pair mismatches" typically refers tn a 

matched base-pairs. Base^air mlsmShValL nlLeTsS by 
base-pairs flanked by matched base- M ir 0 ■ series of mismatched 

heteroduplexes . ma ccnea base pairs. Base-pair mismatches can occur in 

Detailed Description Paragraph Right (13) : 

A heteroduplex molecule that is "at- ie a0 f'n,vfi,n j 

chromatographic conditions refers to a mol^ Y denatured " under a given set of 
pairs of the duplex are not hvdroaen WhlCh several complementary base 

beyond the site ofthe b^se-Sr H*£?nZ ^ ' V* denatur ^g typically extending 
enabling the het^roS^Vbe dLtinguLhaM^rrom 1 : ^^^1^ thereby 
essentially t he same size T n !r!. , a homoduplex molecule of 

conditions Y may be either chemicaUv (Tl the P""nt invention, such denaturing 

temperature-induced, or may be S^isult ' of ^0^'^ ^V" COnditions > or 

ay De tne result of both chemical and temperature factors. 

De tailed Description Paragrap h Right (14) . 

select amplified or n^ampUfie^ Sna frlZTn^ I ™* ^^^ion/de letions within 

subjects, in comparative SSa seauenctno °? tained from nmltiple animal or human 

1.5 kb in length are c^^^^Tl "™ sam P^ s < typically up to at least about 
produced (e.g., by cloning Tht ZLTtl ■ 5 L^ 3 *** 8 and ^P^fied or are otherwise 
individually or in pooTs c^ntaini^ I fra 9 ments are then surveyed, either 

-bsence of heteroduSSL f*™'. 1 .° ? nigue for the presence or 

of a base pair mismatch a nd/or a7S rti /d l P ,^¥^ indicates the presence 
Although comparative sequencing can Z , 7 d f etlon ln the san »ple fragment (s). 
methods, it is particuSr" suited to tnTdenaturLgTV^ f ' ° f —^ica! 

chromatography method of the present invention 9 ^ PSrformance ^id 

Detailed Description Paragraph Right (15) • 

^■er^uSng^ only homoduplexes are 

since the sequence isomorphic" S'af? tut S ' andard sequencing is not required 
the present invention, onty those DNA f!aaM^ VTf^ ' In utilizina the method of 
therefore identified as coL? n n„ !f fragments identified as heteroduplexes. and 

Detailed Description Paragrap h Right (i 8 ) • 
-lecu^HnTS^^^ 

particularly, denaturing hTgh ? liquid chromatography and more 

in detail below ?ne m^ho^can b^ ^ormance liquid chromatography, as will be described 
DNA duplex containing up to S£ut 2T00 Use P Tirl * ^ in a 

Detailed Description Paragraph Right (19) • 

High performance liquid chromatography (HPLC) general i„ r-.*. _ 

partitioning a sample or more specifiLlW^L 9 Y refers to a technique for 

moving or mobile phase anH so?Id f^Sonarv nh^T^ 0 ' * Sample betW£en a lic J uid 
applicants have discovered a rh™^ u Y P aSe ' In the P re sent invention, the 
effective for at leart SrtialW °^ 0 9 ra P hlc method which utilizes conditions 

thereby enable the separation aL SentirJLff^f 1 ^ dUring Sample elution to 
contained in a mixture. identification of heteroduplexes and homodup levp. 

Detailed Description Paragraph Right (20): 

^S^LTif aSlied'to'a^L^oLrrT 6 C ° ntalaln9 b0th ^-erodup^ex 
Ph^i^Tr^erse phase material in wh?rh S t ry . phase - Generally, the stationary" 
and is less polar than thwarting m^bUe pntse ATa/ iS hvd -P^ic 

available reverse phase solid su M LtV™f I t Y 3 number of commercially 
separation method although Jhe SSoSi^JS Utlll f d A » the P res ^t nucleic acid 
sample and other relevant* explrfmental^pL^tlrs^ dSpending Up ° n the nature of the 

Detailed Description Paragraph Right (28) : 
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to r abouj e Iooo ^ rations . of sam P le s containing heteroduplexes and homoduolexes of up 
to about 2000 base pairs in size, the stationary phase will typically have a su rface 

Detailed Description Paragraph Right (36) : 

In an alternate embodiment, the pH of the mobile phase is adjusted to effect at least 
E l ?; 0 " ° f ^eroduElex molecules in a sample containing a mixture of 

moTeS-^T and . hete roduplexes to allow separation and detection of the heteSuplex 
adjusted bv JhS'J? 9 ch ! mi ? a J means t0 effect heteroduplex denaturation, the pH may be 
So,Tr? 7 add ^^° n of elther base < e -9-- sodium hydroxide or urea to a P H of around 
Sn^ ?> ° r ~ . e ' 9 -' trieth y lam ^ and acetic acid at a pH of about 8) under 

t ODS ^ eCt T t0 at least P^tially denature the heteroduplex molecules an H 
rniet.tv'of tlfltV^ ^ in the ^^~^^eraely arfect the 

SSESrS ie: s % t han°^ P to S degre n e SU ? ^ elUtl « ™* be «* at 

Detailed Description Paragraph Right (39) • 

One way to achieve the denaturing HPLC conditions of the present invention (e a 

temS^ure Js im'bS'? ^ h ^eroduplexeB .) is to modu^ co!^ ' 

temperature, as will be discussed in reference to the Examples below. 

Detailed Description Paragraph Right (40) • 

A column temperature typically between about 5 0 . degree . -65 . degree C is oreferrerf f nr 

^^^^^ t wle ^ leB J!r m their c °™p«aing honi^ m oLc;i e : r by d for 

p^ ^ 

will he ^ ° 1Ce / f m ° bUe PhaS6 ' PH ' flow rate < and the like, and in many cases 

:iiLi\~:ii ^SM" 7 ' in cases with known se — * 

Detailed Description Paragraph Right (41) : 

As will be seen from the discussion of the Examples below, het-rod-plex de^r^nr M n 

tLn a ^ CaS6S ' b ? accom P lish ^ d at a column temperature of a bout st^egr ee C Column 
temperatures as low as about 50. degree c can be u^h f nr . <-oiumn 

in small nucleic acid fragments containing up to ab"t 70 bS pa rs ^lurT^ 10 ™ 

;s;r s up to about 63 - degree - c - ma " b * «>* o^s^ 

Detailed Description Paragraph Right (42) • 

in fUliT t0 Pr ° vidin 9 a denaturing HPLC method for detecting heteroduplex molecules 
in a sample containing both heteroduplex and homodu plex molecule s of eaaentf aTlv rht 
same size, the present metho d can also be used to detec t gomodupl ef molecules Y 
T^lZtVlT S1 ^ le - Stra nded overhangs, as illustrated in Examp le 2 further by 
h«™n V column temperature, both partial and complete denaturation of a I L 
homoduElex containing a 2 -base overhang was detectable in the resuming chronograms . 

Detailed Description Paragraph Right (45) ■ 
Det ailed Description Paragraph Right (46) • 
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Detailed Descriptio n Paragrap h Right (47) • 

rSS; ^^^fSir^ S^Slf oli ™"*?°tide C and oligonucleotide A, 
end of oligo A, to oligonucleotide C L°V °^ bas \ located ten bases from the 5' 
of the twosubect olxgonucleotJdes T Je rt^l T^Z an ^^lar mixture 

single base pair mismatch ^ H^n v. resulting A "C heteroduplex containing a 

support usin^ .'b^S^^S™^ r^T^ltKtTr 6 -^^^^ 11 — 

used to elute the a.^i^?^ Example"' 110 " inClUdin9 ^ 9radlent pr ° file 
Detailed Description Paragrap h Right ( 4 8) • 

loltllTS tL^e^StrdelcrSefabo^f °^ Phy *" 8h °™ in FIGS " 3A " C a » d 4*-c. m 

ou^^sl^^^lss"; cr r a e s spon d din \ to " he ™ n 

chromatogram by a single d m? w?S £ - ? ' ■ lndlcated "» the resulting 

oligonucleotide A and single s^ra^de^ o^TT^* 9 t0 th ° S6 ° f sin 9 le branded 

exemplary chromatography lescrSf aWe ^th^f f V • res P ect ively. In the 

on denaturation and subsequent detection' afl effect of increasing column temperature 

of chromatographic conditions is sho^n Th^ *r^™^^ molecule under a given set 

of the method ?o discriminate ImaJf^teSSuS^mSSf: ^ the abili ^ 

HPLC and indicate a beneficial f eatur^SFS^T^ \ ecules in a sample by denaturing 

oligonucleotides not only funSon of rL ' u™*^' t0 se P ara te 

respective sequence. function of their size but also as a function of their 

Detailed Description Paragrap h Right ( 49 ) . 

carried St'S^cf J£lT££ ZJ^^K^^ experiments have been 
have been detect as will \ u j L ° Ta w ^"T>1»xeB to 1.5 n in base in size 

"cnromatographic conditions was effective f or detec^f' ■ ' n^ 1 ' SSt ° f 
mixtures of homoduplex and heterodunW ™? det ectmg single base mismatches in 

Detailed Description Paragraph Right (50) • 

^i^ 1 ^^ o L?^ c ^M i ■ ,,, ■ \ n nucieic acid frag — 

sequence with the exception of one base pair werf molecules, identical in 

mixture containing fou? resulting dup^/n^H t J«atured and reannealed to form a 
^tercduplexes. Experiment were cSIh o ° ^' tW ° ^ omodu P-lexgs and two 
abo^Tc^kinTng 2.9 ^39 100 0 an"d Jsoo L\ ^ ^ ° f h ° m ° duplexes as described 
experiments are described in correspond JL p P3irS ' res P ect ively . Details of the 
scheme illustrating the mixture of product, hV'/' ^ 6A ' B - A 9 ene ^lized 
such homoduplexes is provided in FIG 5 bY denaturin 9 a * d reannealing two 

Detailed Description Paragraph Right (52): 

posu\ 1 o n r\nc°ud\ 1 ng^ e % 0 ^ al Ln1L 1 : substitutions at the polymorphic 

constructed using oUgonuc^eoSde caJsett^ " 8erti » . len 9th variants were 
Briefly, short synthetic dou We stranded o! ? te " B P eci ^ c mutagenesis techniques, 
desired nucleotide composition wi ll I onucleotide inserts containing the 
restriction sites whS 0 ;^^^^ si e° ^cToTt^V T 11 
was confirmed by conventional DNA seauencino ' ? the Cl ° nal allel ic states 

reagents for subsequent heteroduplex Nation V P rovided Precisely defined 

fragments of variable le ngth up to 1 500 base pai^ T ^ DSSired P ol ynucleotide 
polymorphic nucleotide, were generated bv ' * Ch containi *° a single known 
plasmid clone using sets PcT 11 7 amplifying fragments from the appropriate 
flank the polymorph clocuf ^vEiSTaSSrSiJScS. th » ^ " hich 
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Detailed Description Paragraph Right (54) • 

Double-stranded DNA homoduplex A, "homo-A-209", a 209-base pair fragment, was composed 
of two complementary 209-base fragments, polynucleotides 1 and 2. Double stranded dS 

to hom^ r 2 g9 S°;S: 209 "' t' SeC °f 209 - b9Se Pair fra3ment ' Was identical " SuenJe 
f£ i onL 5 exception of one base pair (a G-C substituted for A-T present 

ILr^t ] Com P? sed of Polynucleotides 3 and 4 . Polynucleotide 3 was 

identical in sequence to polynucleotide 1, with the exception of a guanosine at 
position 168 from the 5- end of polynucleotide 3, in comparison to an adenosine at the 
analogous position in polynucleotide 1 . In a similar fashion, polynucleotide 4 was 
™?H™ 4, in / eqU ^ Ce t0 P ol ^l^tide 2, with the exception of I cytosine at 
polynuSeotide r °2. the r6PlaCing * in the Bame P° siti ° n in 

Detailed Description Paragraph Right (55) • 

homo r G S 2i9 i ^ miXt V r %° f P ^ UCtS ' containing original homcduplexes homo-A-209 and 

and new1 ^ f ° rmed he teroduplexes hetero-AC-209 and hetero-GT-209 were then 
analyzed under the denaturing conditions of the present invention using ion pairinq 
reverse phase HPLC. The designation hetero-AC-209 represents the 2 stranded 
To miLftrl 7 an " 6ali ^ Polynucleotides 1 and 4, and contains a s ngle basf pair 
A-C mismatch at position 168 relative to oligo 1. The designation hetero-GT-209 
represents the double stranded product formed by anneal ing 9 polynucleot ides 2 and 3 
pSynuc^ide 3 ^ °" T 3t P ° Siti ° n -lativf Jo" 3 ' 

Detailed Description Paragraph Right (57) : 

At a less stringent column temperature of 50. degree. C (FIG 6C) 

^ Parat o^ /d ! teCti ° n ° f the indivi <^al components of the product mixture containinc 

He n n' F ?G m ° 6 c" 2 th; T^' het -o-GT-209 was not achieved (^"2?. 

as seen in FIG. 6C, the components of the mixture co-eluted as a single oeak with * 

™^ s M™",B? uivalent to that o£ "= h ° £ ^-/oTtr^ 

Detailed Description Paragraph Right (58) : 

Upon raising the column temperature to 54.deqree C the r^nlm-i™ ^ 

was significantly enhanced as is shown in FIG 5c. The o - hLodupl^ " 

SiTX^? r^% Clear ; y se P arated b ° th from each other and from the het erodSexe s 
which eluted from the column slightly earlier than did the homodu plexes P 

Detailed Description Paragraph Right (59) • 

SrS 6 ^ thiS ?° int ; FIGS - 10A " 10C illustrate the sensitivity and resolving power of 
homo G 2o1 " m l TST f C ° 1Umn tem P er ature samples of homo-A-209 anS 9 P 

homo-G-209, sub: ected to denaturation and reannealing conditions, to produce a mixture 
containing homo-A-209, homo-G-209, hetero-AC-209, and hetero-GT-209. As seen in FIGS 

It a heiahtened 9 ^?' * S± ^ le ^ with -solution improving 

separatJS o? fhf JT ° f 52 - de 3 r ee. C, and resulting in base line 9 

"m^ra^e of^i^ Pr ° dUCtS at an ^indzed column 

Detailed Description Paragraph Right (60) • 

pairrand'contaiSno 6 " * tranded DNA fragments having less than about 70 base 

pairs and containing a single base pair mismatch (e.g.. Example 3) based on i-h P 

invcacion, resulting m the formation of a "bubble" at th? Q1 >p ^-f *-v^ 

mismatch. The distortion of the DNA duplex caused by th ^p^tL? denaturat^n'or 

separat a on e of S h^ T'i' Shift tOWardS Sh ° rter ret ^tion ?imes an f 0r 

baSS Pa ^ miS — h f - ^Plexes 

Detailed Description Paragraph Right (61) : 

Slnl^!^ 1 ^ described above show the effective separation of larger nucleic acid 
S£|^s e of the^satrsize « containing a single baS^fmJsm^tch from 

the 
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Detailed Description Paragraph Right (63) • 

Summarizing the results, at a column temperature of 50 degree c M nh t 

reaction mixtures was not achieved ^HSn?^ components of each of the 

method to temperature 8 ^er^^ 1 1 Sin: t ;Sl^d Be,lBltlVl,:y ° f ^ 

Det ailed Description Paragraph Right (64) : 

From the chroma tograms shown in FIGS ar anH on / PAllim 

it can hf* f-v,^ i'J-^b. ac and 9C (column temperature of 56 dearee r ) 

conditions similar to T ho^ used in the s^araSof o1%£ ^chromatographic 
S^^^^^ ° f ? ^ °- -S^: methods Scrib^' 
length,' as ilfu^d^Fl ^S-gg Ihe"^ ^ b^ 0160 ^" 15 °° ^ PairS in 

Det ailed Description Paragraph Right (65) • 

obLSX^ersrt^ USe ? *° detect heteroduplex molecules 
present indention can tilde extended to llf \ C ^ ion ^ PCR " Th * method of the 

transcriptase PCR (RT PCr° « a S? M ° f quantification of competitive reverse 

De tailed Description Paragrap h Right ( 6 6) • 

native and competitor rel^nTr^ £ ^l^^ the relative amount of 

al.). The production ofjS^dSS^ luring £"p£ i^f' V 1 "'" V ° lkenandt < ^ 
using the denaturing HPL^^o/oTTHe preSnf inven??S ^ * COnfirmed 

Deta iled Description Paragraph Right (69) • 

to a heteroduplex . P opserved by gel electrophoresis may correspond 

Deta iled Description Paragraph Right (70) • 

IP-RP-HPLC analysis. The appearance of « n^ 9 " T *- de 9 ree - C ->< followed by a second 
retention times of any neJ peaks to tLt J P Ct P6ak ' and com P ar ison of the 
chromatograms of the initial S of r P ^^'^^ PSakS obse ^ d in the 

formation. ° f RT " PCR reactions, indicates heteroduplex 

Detailed Description Paragraph Right (71) • 

Sve^ion^i^^sel ^ in ^ L ^^ Pair mismatches, the hpt.p ^ ^ 

exemplary experiments similar to h nucleic acid fragments. In 

with a 439-mer ^^2" Sen?i^£"o the^o t was mixed 

base pair delet ion. Follow ing dlSLn? 4 ^- m er, with the exception of a single 
containing both the original h^l , "«i "annealing, the resulting mixture, 



of 15 



4/16/02 2 53 PM 



Record Display Form http://westbrs:8002/bir^gate.exe?f^D^ 

was observed. The heteroduplex indel molecules were separated from the homod uplex 

starting reagents in the resulting chromatogram and exhibited shorter r etention t imes 

" hOSe ?* the corresponding 439-mer and 440-mer homoduplexes . Using the present 
pair" dele"ons r " ^ ° btained for indels having two, threl, and P four base 



Detailed Description Paragraph Right (76) : 

In one embodiment the mobile phase components are introduced into a mixer inside the 
column oven and mixed prior to contact with the sample. Alternatively, the mobile 
phase components may be mixed at ambient temperature and contacted wi^h the sample 
Se^o"; S ° ™ inta J ned at temperature outside of the column oven . BcS of 

ITs llZYeTc^ir W b6en Sh ° Wn t0 ^ SUit3ble f ° r det6Ction of heteroduolexef as 

Detailed Description Paragraph Right (79) : 

In investigating the effect of column length and pre-column equilibration on the 
cm lenSn of IZnTl j^^P 1 **^ heteroduplex formation was detect using a 60 
cm length of tubing between the injector and the column, with a total length of 50 cm 
maintained at a column temperature of 56. degree. C. Upon increasing the Snqth of 

56 degree 1 C ) ™i££L$ ^ ^ th ° f *° Cm maint ained ^ an oven te^SSre of 
56. degree. C), improved separation of the heteroduplex species was observed. 

Detailed Description Paragraph Right (80) : 

5pL? a me£hod of S ^ SS6d ^ r Cti ° n IIB abOV6 ' ° ne P^ameter which impacts the denaturing 
HPLC method of the present invention is pH. Generally, the pH of the mobile phase is 

P^ynucSotSerrstrL'lf^h- ^ att r Pti ^ t0 ° bSerVe a Sin ^e baS'misSt^h In 
found to be 7 R ,1 ^ h T5' ■* P referred P H f ° r carrying out the separation was 
12A 12C LVn ^ t described in Example 6B and further illustrated in FIGS. 
12A-12C and particularly in FIG. 12 C, which indicates heteroduplex detection in 
polynucleotide molecules containing up to 1500 base paiFs^ ^ detection in 

Detailed Description Paragraph Right (82) : 

In investigating the effect of sample sequence on the temperatures -"ect^ve 'or 
heteroduplex separation, the denaturing HPLC method of the inventions usedto 
Sent melriTll ^escontained within the 31-A-G fragment of the .beta globin 
§?-rich stents ' ^ re91 ° n containin 9 the polymorphism is flanked by 

Detailed Description Paragraph Right (85) • 

of 5 rdegree 0f C th L a e^^ XPer i me ^ indicate that though ^ most cases a temperature 
particu^r^'^' " e ? ■ /° r heteroduplex separation, in some instances, and 
ntow I Y ? Polynucleotides containing polymorphisms flanked by GC- rich regions 
higher temperatures may be necessary. regions, 

Detailed Description Paragraph Right (89) : 

HPLC P JraLfoH^^ Sh ° Wn in FIGS - 11A and 11B ' illuBtrating 

of African and ill^^ P homodu P le * molecules derived from samples 

American 1 1 ^ origin (FIG. 11A) , and (ii) samples of African and native South 

on?w ^ 0rlgl ^ mdicatmg the presence of heteroduplexes . Of the samples examined 
only samples of native South American origin exhibited the detected polymorphism 

Detailed Description Paragraph Right (93) • 

hete rodu^e^f^r mati^rr^o andd ^ection method of the present invention based on 
m^f * formation (e.g., of PCR products) is faster, simpler, more sensitive and 

™Zt ^? rm ^ 1V ! than the current ly available procedures (such as R^ase I cleavlge 
mismatch) . The denaturing HPLC method of the invention detects heteroduptex molecules 
in a mixture containing both heteroduplexes and homoduplexes by u S c onditions 

C m fc ° at least partially denature the heterod^ple^ T Under sucn Louring 
sgor;errf S ; 0 m e tn^ d T leX r Slightly "if f erent^eten tion times (ty^icaUy 9 

-S^Sec^ «™ »™^>* a ^nsitive a^d convenient 

Detaile d Description Paragraph Right (94) * 
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for these heteroduplexes ranges from approximately 30 to 1000 base pairs in length 
although larger-sized heteroduplexes can be used as well. Heteroduplexe s formed f rom 
molecules with mismatched nucleotides were detected in dup lexes having a degree of 
divergence was as low as about 0.1%, and even lower. In addition, more complex 
post-P?R di q ::tion C of°? fragme ^. < e "^ "0-1000 bp size range) resulting^ rom the 
of heteroduplexes ^ ampllf 1Catlon Products can be surveyed for the presence 

Detailed Description Paragraph Right (101) : 

The present invention provides a method for comparative DNA sequencing in which 

iTlfflll La P ° SSi ? le r Cle ° tide mismatches and insertion/deletion! within select 
jptpifpj DNA fragments obtained from multiple animal or human subjects can be 

carKd out V T^' ° f ^ invention ' comparative DNA sequencing is 

llnltt ollr? lf y^^ samples, typically up to at least about 1.5 kb in 
length obtained from multiple subjects. The amplified DNA fragments are then 
surveyed, either individually or in pools containing up to about 10 samples for the 
presence or absence of heteroduplexes using the denaturing high performance ' liquid 
chromatography method of the present invention. In surveying ?he simp™ the 
amplified DNA fragments are denatured and allowed to reanneal . The resuming mixture 
of DNA fragments is then applied to a stationary reverse-phase support The sample 
mixture is eluted with a mobile phase containing an ion-pairing reagent and an oraanic 
solvent Sample elution is carried out under conditions effective Jo at lets? 9 
iT'tVj d f atUr ^ any heteroduplexes present in the sample and result in tne 
detection of any heteroduplex molecules contained in the sample. The detection of a 
he^pduplex indicates the presence of a base pair mismatch and/or an deteCtl ° n a 
insertion/deletion in the sample fragment (s). 

Detailed Description Paragraph Right (102) • 

rurtEer^andardti? °"- y homodu P le * es . *™ observed during the sample screening, 
further standard sequencing is not required since the sequence is monomorphic (e q 
lacking polymorphic sites) in all subjects compared. In utilizina the method of 
present invention, only those DNA fragments identified as neteroluSex ef al ^ 
therefore identified as containing at least one polymorph ic site, are the n sequenced 
by conventional methods to characterize the observed polymorphism (s) sequenced 

Detailed Description Paragraph Right (106) : 

Typically, probes for any target nucleic acid can be selected from a region of the 
microorganism's genomic material, such as rRNA (for example, as in WeHburg et al ) 
Ineltl T Pr ? eS Ca \ be identified that will form homodupiexes foiS specific 
;L eC probe F L r quence.° f that the sequences have diverged* f rim 

Detailed Description Paragraph Right (115) • 

Another embodiment of the present invention is the use of specific probes to identifv 
variants based on the formation of homoduplex complexes. Fo? example sequences 

Detailed Description Paragraph Right (116) • 

wi^ ^ PSCt t0 CanCer ' once a diagnosis has been made, and a region of DNA associated 

tn p^enrS^iSTSS T ^V*"*?" 6 *' the "eteroduplex Reparation method of 
r»ii= invention can be used to evaluate the extent of infiltration of tumor 

cells within a tissue population. Exemplary potential target sequences" are 
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Detailed Description Paragraph Right (118) • 

Typically, samples to be analyzed by the method nf t-h,=> r^oo^ • 

by polymerase chain reaction amHflaHn! ?T the present invention are obtained 
reanneaTed before HP^C analysis* In SiSon To Si ^ 8e *?»? c " are denatured and 
amplification, other samples sources cfn ^ used as ^l" 9 Tol l" SampleS by 

interest can be cloned (eg in * i a ^ a f I f. ? ° r exam P le ' sequences of 

sources. The sequences or'in^erest IrTtZ 7' * ambrook > et al . ) from two different 
sequences (e.g. by r stri ? on ! Hon independently isolated away from vector 
These two samples L^then ^^00^?^ r Se . dl9 r ti0n 9nd f ^ent purification) . 

— ^ anal c Y LfL n ScS^^^r^.Srsa."* the resulting 

Det ailed Description Paragraph Right (145) • 

SSuSSSJ'.f r« r on g ^cL"u1e°LS te r in9 = 0l r °" the 

further lllu.tr.t. that sSn species ! e a Eof H° Sl " 9le """^ overhangs ,„d 

are detectable even u „ d er Part S Kn 1 rae^?»; i if^Ss C °e t e:? i :o.^re^C h ^ S, 

Deta iled Description Paragrap h Ricrhi- (155) • 

JEiiiiisiiSLrsis: ^ssj^ssisis ^ tro . 

11*.*. chromatography for Wl^S WTJ'S'g Ji^r*"-"* 

Deta iled Description Paragrap h Riaht (157) • 

Double-stranded DNA homodupl ex A, "homo-A-209" a , M k== ■ x 

of two complementary^bfie-fragments, polynAcLo^ide 1 (lE^lD^Hf T C ° mP ° Sed 

polynucleotide 2 (SEO ID NO-fil n „„Ki 0 fuiynucieouiae 1 (SEQ ID NO: 5) and 

209-base pair fragment identical ?n landed DNA h omoduple x G, "homo-G-209 - , a 

base pai/fa G-C fubs tinted for AT present '° ^^-^ the exception of one 

polynucleotide 3 (SEO ID NO 1) L* present ln homo-A-209) was composed of 

Polynucleotide 3 wffidenScIi In slZlncTf/"^ POl ^ Ucleotid - * (SEQ ID N0:8). 

a guanosine at position ^ rrom t Je 5 °f P r^^^ 6 with the exception of 

adenosine at the analogous posTti™ in n 1 ° f V 01 ^ 1 ™^ 3, in comparison to an 

polynucleotide 4 was ile^ic^Hn LauPn^T Cle ? tlde 1 1 ■ In a sim ^r fashion, 

a cytosine at position 42 frot the 5? enrreplacKra^f 1 ^ ■ 2 ' ? ith the exce Ption of 

in polynucleotide 2 . replacing a thymidine in the same position 

D ! ta ^ led Descri P tiQ n Paragraph Right (158) • 

denatura^of SfS.SJSS'Si^JhfSu ^ I^ 0 - 209 ~« -Ejected to 
thermal cycler: 95. degree C 3 1 7?/™ f ^ in * Perkin Elmer 9600 

65.degree Y c. at a ra f 1^1*1 c 'er'minuJrf ^ C °° ling fr ° m degree. C. to 
minutes), followed by sample Storage at e V a 9 ^ 0 ^ • * P6ri ° d ° f 30 

products formed by denaturing the abov InT™ \ „ schematic representation of the 
is provided in FIG. 5. The resulting mLtu^ homoduplexes followed by reannealing 
^moduElexes homo-A-209 and Jomo-G I09 j£ Lwf containin 9 original 

^d-hetir^GT-209 were then Analyzed y - ? L het|^dupj^ hetero-AC-209 
double stranded product formed bTlnn«l L Hetero-AC-209 represents the 

single base paiA-C mismatch action ?68 re^ivfto ol' ' *' "* * 

represents the double stranded product ?™h £ elatlve n to oll 9° 1. Hetero-GT-209 
and contains , sin 9 le ^tSr^^.^^^^j^-d 3, 

Detailed Description Paragrap h Riahr (159)- 

de^t„r,?Lr, c „ a o LS;i;„°of Jrn:;'™v te r ultin9 £-^02^ ^ by 

chr on ,ato 9 r,phed op alkylateVnonpTous pI-DTO Parities' U.T ""V^T ly 
into a stainless steel column (KPC1SM HPrr «T„™P " desc nbed above) packed 

Serasep, Inc., Santa Clara cjif 1 „? > J P olymer column, 50. times. 4. 6 mm I.D., 
? cet,te, p„ , nd SSt Bacons ste^o? Yi^STphI -trlethylammoAium 

™nu"™ pl ?on»:dt"o 4 u Ki-: ^"^•Si-VLLTST.T, 1 - 

^^■^ op-i-thr s : ™ IF r 1 —™- 1 ? - minute 

product mature components'^ in P^?^— ^"^0 Jve ly 
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Detailed Description Paragraph Right (160) : 

At a less stringent column temperature of 50. degree c c^ naT - a <- 1„„ ■ * ^ 

product mixture containing homo-A-209, homo-G 2II, he^ero tl 2u9 and hSro^? 20^ 
Te "o'ZTJ^- 6C) , HOW6Ver ' UP ° n raisin ^ ^ columS emperaturfto 54 degree 

. c iiti? f s suss :sss; ag^-^h^ as* 

Detailed Description Paragraph Right (161) • 
Detailed Description Paragraph Right (162) • 

De tailed Description Paragraph Right (163)- 
De tailed Description Paragraph Right (164) • 

different DNA b 9S o* !E ^^^SS B S B , ^?S.: """" ^ W " h tW ° 

De tailed Description Paragraph Right (166) ■ 

Deta iled Description Paragraph Right (167) • 
Detailed Description Paragraph Right- (i 6 8) • 

however^se^ at a COlumn temperature of 50. degree C 

^^^^z^^TiZcTsVJs Tot :r: rrv ontaining ttS- 

^^TT^in^^ a ^nglfp^ 6 ^ 

Detai led Description Paragraph Right (1S9) • 
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pairs and further demonstrate the effect of column temperature in effecting at least 
partial denaturation of heteroduplex molecules in a sample containing both 
heteroduplexes and homoduplexes , as suggested by peaks (corresponding to the 
heteroduplex ) having shorter retention times. 

Detailed Description Paragraph Right (170) : 

To further investigate the separation capabilities of the present method, an 
experiment similar to that described in Example 5 above was carried out with two 
different DNA homoduplexes each 1 kilobase in length. 

Detailed Description Paragraph Right (172) : 

The 1000 -base pair homoduplex A, designated as homo-A-lkb, was obtained by annealing 
polynucleotide 9 with polynucleotide 10. 1000-base pair homoduplex G, designated as 
homo-G-lkb, was obtained in a similar manner. Denaturation and reannealing were 
carried out as described above to produce a sample containing homoduplexes homo-A-lkb 
and homo-G-lkb as well as the two heteroduplexes , hetero-AC-lkb and hetero-GT- lkb . 

Detailed Description Paragraph Right (173) : 

The resulting IP-RP-HPLC chromatograms for both homo-A-lkb and homo-G-lkb as well as 
for the sample obtained from denaturing and subsequent reannealing of homo-A-lkb and 
™;,c : , ^?° Wn in FIGS - 9A " 9C ' r^Pectively. The column, column packing, and 

composition of Eluent A and Eluent B were the same as those employed in Examples 4 and 
5 A linear gradient of 40%-70% B in 7 minutes, followed by an increase to 90% B in 
1.5 minutes was used to elute the products. A flow rate of 1 ml/minutes and a detector 
wavelength of 256 nm was employed. The separation was carried out at a column 
temperature of 56. degree. C. and resulted in the detection of 1-kilobase 

i e kb r homodupr fxes ntaining * **** P3ir mismatch in a sam P le also containing 

Detailed Description Paragraph Right (174) : 

As in the previous examples, the samples were also chromatographed at a column 
temperature of 50. degree. C., however, separation/detection of the 1-kilobase 
he teroduplexes in a sample also containing 1-kilobase homoduplex products was not 
achieved at the lower column temperature (not shown) . At the lower column temperature 
the mixture of homo- and heteroduplex products co-elute and are detected as a single 

Detailed Description Paragraph Right (175) : 

reSu ;^ demonstrate the utility of the method in detecting single base pa ir 
^ h * S ™ heteroduplexes up to 1 kilobase in size under chromatographic condition s 
similar to those used m the separation of shorter nucleic acid fragments, suggesting 
H^h^oh • a PP ^ Y of the method - The results further suggest the potential for 

detecting single base pair mismatches in duplexes larger than 1 kilobase in size. 

Detailed Description Paragraph Right (176) : 

In a similar fashion to Example 6A described above, 1.5 kilobase heteroduplex 

kptp C ^ tl S 0n ^^ ing 3 Sin9le b3Se Pair mismatch ^re separated using the denaturing 
HPLC method of the present invention. 

Detailed Description Paragraph Right (177) : 

M^i/ 15 fra ? men ^ WaS am P lified essentially as described above using primers SEQ ID 
NO: 24 (forward) and SEQ ID NO: 25 (reverse) . The 1.5 kb A form sequence of 
hoioT^f lt e I 1 was n anne aled with polynucleotide 12 to create a 1.5 kb homoduple x, 

homo-A-1.5 kb. A similar 1.5 kb G form sequence was also generated from the" 

complementary polynucleotides 13 and 14, homo-G-1.5 kb. Following mixing, denaturing 

result a na e w ng H h V' 5 *? A 3nd ° duple xes, the single basl mismatch of the 9 

resulting heteroduplex molecules was at position 829 from the 5' end of 
polynucleotides 11 and 13. 

Detailed Description Paragraph Right (178) : 

Gvnkn^vT effect ! d at a P H of 7.5. The elution was carried out using a 
X£ k low-pressure gradient HPLC system (Gynkotek, Germering, Germany) at a 
temperature of 57 degree. C. and a flow rate of 1 ml/minute. A binary gradient system 
was employed (with components as described above) , using a linear gradient prof ill of 
62-71% Eluent B in 5 minutes. The chromatograms are shown in FIGS. 12A-12C with FIG 
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12C illustrating separation of the 1.5 kb heteroduplex molecules from the 
corresponding homoduplexes . The results suggest the potential for detecting single 
base mismatches in duplexes up to 2 kilobase in size using the present method. 

Detailed Description Paragraph Right (186) : 

Exemplary chromatograms are shown in FIGS . 11A and 11B, illustrating HPLC traces of 
(i) a sample containing only homoduplex molecules derived from samples of Italian 
origin (FIG. 11A) , (ii) in comparison with samples of native South American origin, 
indicating the presence of heteroduplexes . 

Detailed Description Paragraph Left (8) : 

B. Denaturation/Reannealing of 209-mer Homoduplexes Formation and Detection of 209-mer 
Heteroduplexes 

Detailed Description Paragraph Left (9) : 

B. Denaturation/Reannealing of 1500 -Base Pair Homoduplexes: Formation and Detection of 
1500-Base Pair Heteroduplexes 

Detailed Description Paragraph Center (5) : 

IV. HPLC-Promoted Partial Denaturation and Detection of Large Heteroduplexes 
Detailed Description Paragraph Center (20) : 

Denaturation/Reannealing of 439-mer Homoduplexes Formation and Detection of 439-mer 
Heteroduplexes 

Detailed Description Paragraph Center (22) : 

A. Denaturation/Reannealing of 1000-Base Pair Homoduplexes: Formation and Detection of 
1000-Base Pair Heteroduplexes 

Detailed Description Paragraph Table (1) : 

TABLE 1 DUPLEX SPECIES Clone # A/T (1) G/C (2) 

T/A (3) C/G (4) A/T (1) a/t A/C + G/T A/A + T/T 

A/G + C/T G/C (2) G/T + A/C g/c G/A + T/C G/G + C/C T/A (3) T/T + A/A T/C + G/A t/'a 
T/G + C/A C/G (4) C/T + A/G C/C + G/G C/A + T/G c/g 

Lower case = homoduplexes Upper case = 

heteroduplexes 

Other Reference Publication (8) : 

Oefner, P.J., et al . , "High Resolution Liquid Chromatography of Fluorescent 
Dye -Labeled Nucleic Acids," Anal. Biochem. 223:39-46 (1994). 

Other Reference Publication (13) : 

Nagamine et al, "A PCR Artifact: Generation of heteroduplexes " , Am. J. Hum. Genet. 
45:337-339, 1989. 

Other Reference Publication (15) : 

Keen et al, "Rapid detection of single base mismatches as heteroduplexes on hydrolink 
gels", Trends Genet. 7(1) :5, Jan. 1991. 

CLAIMS : 

1. A chromatographic method for separating heteroduplex and homoduplex DNA molecules 
in a mixture, comprising: 

applying the mixture to a stationary reverse phase support, 

eluting the heteroduplex and homoduplex molecules of said mixture with a mobile phase 
containing an ion-pairing reagent and an organic solvent, where said eluting is 
carried out under conditions effective to at least partially denature said 
heteroduplexes and where said eluting results in the separation of said heteroduplexes 
from said homoduplexes . 

19. The method of claim 1, where prior to said applying step the DNA molecules are 
amplified using the polymerase chain reaction and the amplified DNA molecules 
denatured and renatured to form a mixture of heteroduplex and homoduplex DNA 
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DOCUMENT- IDENTIFIER: US 62 65557 Bl 

TITLE: ABO histo-blood group 0 alleles of the baboon 
Detailed Description Paragraph Right (64) : 

Allele-specif ic PNA probes are constructed and are labeled with fluorescent markers 
such ^ that the A-specific probe is red, the B-specific probe is blue, and the probe 
specific to the major (A-like) O allele is yellow. These labeled probes are used to 
determine the ^ genotype of a biological sample. Assignment of fluorescence color for 
probes is arbitrary and is provided herein for convenience. A variety of fluorescence 
labels is known to those of ordinary skill in the art. 
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